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DANIEL C. PATTERSON
It is doubtful if any surgical procedure has in recent times
encountered the distrust that has been directed toward the injection
treatment of hernia. Any mention of the subject is invariably met
with hearty condemnation, usually with the admission by the critic
that he knows nothing about it. This rather unreasonable opposi-
tion is due to two factors. The first is that for many years the
procedure has been employed by charlatans, and their methods have
been unscientific and generally of no value. The second is that
physicians are generally unacquainted with the work that has lately
been done on the subject and with the results obtained by capable
surgeons. However, it must in all frankness be admitted that the
literature on the subject is not very enlightening or convincing, and
it is the purpose ofthis paper to darify existing misapprehension and
establish appropriate credit for a procedure that in certain instances
is valuable and should be employed by competent operators. Some
men of considerable experience give it a wide range of application
and preference over the usual operative repair, but, at present any-
way, it appears thatthemethod has a limited field and that its advan-
tages are principally economic.
The idea that hernia might be obliterated by the injection of
solutions that would stimulate fibrosis is by no meansnew; thesearch
for an ideal irritant and the development of a proper technic for its
use have been going on for more than a hundred years. In 1835
Velpeau, of Paris, observed a hernia that had been cured by the
accidental introduction of iodine into the canal during the injection
of a hydrocele, and he latertreated hernias by means of iodine injec-
tions. It is reported that in 1836 Doctor Joseph Pancoast cured
thirteen cases of hernia at the Philadelphia General Hospital by
injecting Lugol's solution into the canal. In 1843 Doctor George
Heaton reported, in the Boston Medical and Surgical Journal, a
cure of hernia by injection, but he did not disdose the nature of the
solution at the time. He continued his treatment, evidently with
good results, and in 1877 wrote a book on the subject. In this book
he revealed his formula, the active agent of which was quercus alba.
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He generally made but one injection, through a needle of his own
design. Following the injection the hernia was kept firmly band-
aged, and the patient in bed for a week or more. He warned that
the method demanded great skill and judgment. After Heaton's
death Doctor Joseph Warren of Boston took up the work, and in
his text-book published in 1881 he gave the first dear description
of sero-plastic repair. A German technic using 70 per cent alcohol
was announced in 1877. Some operators gave daily injections for
two weeks; others, weekly injections for a year. The method was
not generally adopted by the medical profession, and fell into the
hands of quacks. As a result of their unskilled treatment frequent
poor results were reported. A little later paraffin injections were
employed to dose the inguinal canal. This method fell into dis-
repute as the plug generally shifted and had to be removed. In
1880 Billroth expressed theopinion: "If anyone could obtain a solu-
tion that would cause the artificial proliferation of tissue the radical
operation for herniawouldbeobviated."
Credit for the present-day ambulatory treatment probably be-
longs to Dr. I. Mayer'", of Detroit, who, in 1900, recommended
that only reducble cases that could be held by a truss be selected.
He used 2- to 5-drop doses of a zinc sulphate and phenol solution.
In thirty years he treated over 2,000 cases, publishing his results in
1927, and again in 1932.
Pifna Mestre of Spain has published the results of many years
ofwork in this form oftreatment and in 1927 announced a new type
of solution which was made of mild plant tannic acid extracts. This
solution was introduced into America about 1929 and has been
used quite extensively.
Bratrud', Rice'2, and McKinney and Bell working at the Uni-
versity of Minnesota and the Minneapolis General Hospital have
contributed valuable information from their experimental and dini-
cal work. Injection treatment has been in use at the Minneapolis
General Hospital for over three years in over 600 cases, and has
been in use at the University Hospital for over four years. They
have used various solutions endeavoring to find that which offers
most promise of giving satisfactory results.
The object of the treament is to produce, by means of sderosing
solutions, firm fibrous tissue formation that will block the hernial
opening. Considerable experimental work has been doneonanimals,
and it has also been possible to study injection tissues from patients.
Reports of this work state that a dense, mature, fibrous tissue is
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produced. Rice states that from his investigative work, "it seems
that the rationale of the injection treatment for hernia can be estab-
lished on sound scientific principles."
In 1929 Hall and Fraser published the results of their experi-
ments with the Pinfa Mestre solution, performed on guinea-pigs,
dogs, and monkeys, at the New York University and Bellevue
Hospital. They found "the reaction to consist of a vigorous prolif-
eration of endothelial and connective tissue cells, together with large
mononuclear phagocytes and foreign body giant cells." They added
that "experience with foreign body granulomas in general proves
that this type of tissue reaction does not lead to malignant neoplasms,
at least to any greater extent than other forms of chronic irritation."
There are an increasing number of preparations being offered to
physicians with the implication that the operation is a simple pro-
cedure and can be carried out by anyone that can give a hypodermic
injection. But such is not the case. No one should attempt this
form of treatment until he has familiarized himself with the proper
procedure; and athorough knowledge of theanatomyandpathology
of the hernia region is necessary to success.
A description of the solutions in use may be of interest:
GALTANOL is described as a hydro-alcoholic tincture of botanical extracts
of gallic and tannic acid. It is claimed to be non-caustic and non-toxic.
PROLIFEROL is a distillate of several botanical herbs to which is added
0.1 per cent tannic acid, and O.OS per cent thymol and benzyl alcohol.
SYLOSOL is a 5 per cent solution of the fatty acids of a vegetable oil
extracted from the seed of the psyllium group. This solution is anesthetic.
PI-NA MESTRE, named after Doctor Mestre, is also a solution of mild
plant tannic acid extracts.
THUJA mixture is composed of phenol 50 parts, alcohol 25 parts, and
tincture of Thuja 25 parts.
MAYER'S solution"1 is composed of zinc sulphate, 1 dr., phenol crystals,
6 dr., glycerine, 4 fl. drs., Aq. cinnamon water, 1 fl. dr., fluid extract of
Pinus canadensis, S fl. drs., and distilled water, 2 fl. oz.
The Thuja mixture and Mayer's solution are used in two to five minim
doses, injected twice a week.
As yet no dependable study of the comparative merits of these materials
is available.
In general, the important steps in the technic are as follows:
The patient must be fitted with atruss that will keep the hernia com-
pletely reduced. The truss must be worn day and night while he is
receiving injections, and this generally means one month. After the
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injections are completed he should wear the truss day and night
for another month. At the end of that time he can discard it at
night, but it is advised that he wear it during the day for six months
longer.
The truss should be worn several days before the injections are
started. This gives the patient time to become accustomed to its
presence at night, and also frees the inguinal canal. Seldom does
the patient complain of the truss after a day or so. The injections
are given every other day using 2 or 3 cc. of the botanical sclerosing
solutions. As the idea is to close the inguinal canal the solution is
deposited just under the aponeurosis of thte external oblique muscle
from the internal to the external ring. Some operators prefer to
start the injections at the internal ring; others recommend starting
at the external ring. The former procedure appears preferable. It
is well to have a definite route laid out for the injections, avoiding
repeated deposits in the same spot. This is done by marking the site
of the injection with a stain, or small piece of adhesive. We have
adopted the plan of mapping the inguinal canal and following a
certain route in the injections. The needles should be 1>2 or 2
inches long, short beveled, and 22 gauge. A S cc. syringe is
convenient.
If Galtanol orProliferol is used, a preliminary injection of novo-
cain is necessary, in which case 2 cc. of a 2 per cent solution is injected
into the desired site. The syringe is detached and the needle left
in situ. At the end of five or six minutes a syringe containing the
solution to be used is attached to the same needle and the injection
is made very slowly. As Sylosol is anesthetic, the preliminary injec-
tion of novocain is not required. When making the injection the
patient isplaced in aslightTrendelenberg position, thegroincleansed
with alcohol, and the needle when introduced is pointed slightly
toward the pubes. This is merely a precautionary measure to pre-
vent puncture of the peritoneum. It is helpful to insert the finger
in the external ring while making the first injections. The needle
should be introduced until it is felt to puncture the fascia. The
plunger is withdrawn to see that the needle is not in a blood vessel,
and then the solution is introduced. If pain is produced when the
injection isstarted, theposition of the needle point should be changed
slightly. When the needle is withdrawn pressure is made over the
injected area by the patient and he is kept quiet for ten or fifteen
minutes. His truss is then re-applied and he is allowed to resume
his usual work.
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Too much emphasis cannot be placed on the proper fitting of the
truss and the necessity of keeping the hernia reduced until dosu;e
has taken place. Twelve injections is a fair working plan, but some
hernias may require more. The patient should be examined every
two months for at least a year, and if there is any weakness evident
it is asimple matterto make additional injections. Thepatients have
invariably stated after several injections that they no longer felt the
hernia.
In some cases where the hernia is large and difficult to retain it
is advisable to keep the patient in bed for a time; however, in such
circumstances there is, probably, a lessened advantage to the injec-
tion treatment. In such a case, injections are made daily for a week,
and it is reported that such patients are then able to return to work
with the truss holding the hernia in place. Bratrud has pointed out
the advantages of sclerosing injections in a postoperative case where
there is evidence of an incipient recurrence, and feels that there is
much in favor of a combined form of treatment. He has gradually
extended the application ofthe method and now uses it for direct and
for some femoral and incisional hernias. The advantages of this
form of treatment are, as stated before, primarily economic,-the
patient can remain at work and hospital expense is eliminated. It
can also be used in some cases where operative measures are contra-
indicated, and some patients will submit tothis procedure who would
not consent to an operation. It is particularly satisfactory in suitable
recurrent hernias.
It is definitely contraindicated in cases where complete reduc-
tion is not possible, or where the hernia cannot be firmly retained
by a truss; also in sliding hernias, and the incisional hernias with
multiple openings. It is certainly not suitable for hernias compli-
cated by an undescended testicle and it is difficult to believe in its
usefulness in the average run of direct or multiple-sac hernias. It
is not indicated in a femoral hernia, for in such a case it is difficult
to say whether reduction is complete, and proper retention by a
truss is questionable. Any condition causing a chronic cough would
obviously interfere with this type of treatment.
The danger in this procedure is in injection of the sclerosing
solution into a blood vessel or the peritoneal cavity, and the possi-
bility of such an accident must be borne in mind. Injection into the
spermatic cord may produce a hydrocele, but this condition may also
follow a hernioplasty and is not a serious complication. It is easily
relieved.
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Doctor Bratrud reports very few complications in his cases.
There was an occasional swollen cord, with sometimes pain lasting
for a good part of a day. In none of his cases has he observed
atrophy of the testides, unless the condition was present previous
to treatment. He reports one death (occurring in another clinic)
in a case thathad received injection of 16 minims of the Thuja sqlu-
tion. This death was due to a perforation of the ileum, with fatal
peritonitis.
Just how dependable the reported results of this treatment are
is difficult to say. Mayer, of Detroit, who has treated over 2000
cases in the past 30 years reports 98 per cent recoveries. Piina
Mestre, in 1927, reported over 10,000 cases treated by injection
with an infinitesimal percentage of failures. Doctor Hall states that
the Chief Surgeon of the Hospital for Children in Barcelona
informed him that Pifna Mestre had treated for hernia over 200
children at that institution in a three-year period, and their official
statistics showed only 1 per cent of recurrences.
Hernia statistics are of small value unless they are based on a
careful re-examination of the patient, with the type of hernia and
the elapsed time taken into consideration. The patient's report on
his own condition is notreliable, and the fact that he has not returned
complaining of recurrence means nothing. Bratrud2 reports that
in his last check-up of 707 cases, 17 per cent showed recurrences.
The recurrent hernias wete much smaller than the original, and it
is inferred from his report that most of these were relieved by fur-
ther injections; 10 per cent of the cases were direct hernias. In
only nine cases was there failure to get dosure.
Gray', who published in the British Medical Journal in 1932,
reported complete success in 18 of 25 cases, and considered the
results highly satisfactory. Slobe likewise reports that the results
of the injection method and of operation have been equally good.
In 1931, Wolfe14 reported on 22 cases, 19 of which were successful,
and in 1936 he writes: "I am still treating indirect inguinal hernias
by injection in selected cases. The small indirect hernia in the
healthy vigorous subject and small recurrent hernias are suitable
for this type of treatment." Larson9 reports 93.5 per cent of cures,
but gives no data on the length of time elapsed since operation.
James7 reported 64 cases, with 4 recurrences, and Hall reported 33
cases with but 1 recurrence.
On the other hand, LaRochelle8, who advocated this form of
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treatment in 1931, writes in 1936: "After considerable experience
with the injection treatment for hernia I have about given it up.
It is not satisfactoryat this time." Contrasting with this is the state-
ment of Rice"2: "In a study of cases which we have done over the
past four years we have found in those cases which we can fol-
low ... 97 per cent cures. We have observed a little over a 3 per
cent incident of complications in one form or another."
Fowler3 4, of New York, who has treated a great many cases
and has written several papers on the subject, writes: "No thorough
study has ever been made as to the statistical rates of end-results for
the injection treatment of hernia. My correspondence with some
two hundred doctors whose cases total more than 10,000 indicates
a rather high rate of success." He further states, "Fortunately with
the injection treatment a recurrence does not spell failure, inasmuch
as a few additional injections usually restore the repair. By such
occasional reinforcement it is possible to get a, very high percentage
of final closures."
In one of the large Boston hospitals where a series of 50 cases
has been under treatment, 20 have been completed, and of these,
18 are considered to have a satisfactory result. There have been no
complications.
A personal communication from a competent New York surgeon
who is making observations on this method of treatment states that
theresults have been unsatisfactory. The complete report will prob-
ably be published soon and further comment on it here seems unde-
sirable. It is fair to say, however, that the series will include many
very difficult cases, one which was seen by the author having been
operated upon four times with recurrence after each operation.
On the whole, the results here quoted are favorable, but one
cannot help doubtingtheir accuracy, for they fail to meet the require-
ments for herniastatistics in regard to check-up long after operation.
My own experience with the method is too small and covers too
short aperiod to warrant definite conclusions as to its efficacy, but in
a few carefully selected cases hernias have been reduced and show
no tendency to protrude on straining effort. However, most of the
patients are still wearing trusses while at work. Four were cases of
recurrenceunwilling to submit to a secondoperation. Thesepatients
have all continued at work and have suffered but slight inconven-
ience. The number of complaints of pain following injection has
been very few.
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From myinvestigations and experience I feel that in certain cases
this method offers a very satisfactory form of treatment, but until
more reliable statistics are available it cannot be whole-heartedly
recommended.
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